
(19) 1!tffttftj|r*tiMtH 

(43) mm'AM b (io) m®'j>mm^ 

2000 *12 A 14 B (14.12.2000) pct WO 00/75103 Al 



(51) Sfg*#I*#S 7 : C07C 235/60, 323/60, 323/62, A61K 
3 1/195, A61P 3/06, 9/10, 43/00 // C07D 263/26 



(21) gf8dJ8BS*y: 

(22) D^tiBUB: 

(25) mi&mmomz: 

(26) SfS^BBOHS: 



(30) S5fc*fe^-£: 

i i/i62235 
f#IB2000/l 57600 



PCT/JP00/03707 



2000 ^6^8 5 (08.06.2000) 



B*H§ 



1999 *£6 #9 B (09.06.1999) JP 

2000 ^5 ^ 29 8 (29.05.2000) JP 



(71) UHA(*B*»<±T©ffiSHlcoi*T;: S» 
Sai^S^tt (KYORIN PHARMACEUTICAL CO., 
LTD.) [JP/JP]; t 101-0062 3R3R« I FftHEttHttSr& 
2Tg5S% Tokyo (JP). 



(72) 
(75) 



(NOMURA, Masahiro) [JP/JP]; T 329-0101 tfs^W 
TaJ«^H*BlS;S 6607-7 Tochigi (JP). StSg£ 
(TAKAHASHI, Yukie) [JP/JP]; T 329-0101 fij*&T3U 
KSBR *BTS?S5982 Tochigi (JP). «8SgP£SB (TANASE, 
Takahiro) [JP/JP]; T 329-0101 tti^fcT&SI&fJ 
*BTft5a 4657-9 Tochigi (JP). g*fe&^ (MIYACHI, 
Hiroyuki) [JP/JP]; =f 347-0063 tSaESRSD^l rfi^:^ 
1676-41 Saitama (JP). ft fflStffi (TSUNODA, Masaki) 
[JP/JP]; T 344-0062 i«£ B SP rfr «l £ 3C 2-2-2 y 



*-f K> W201 Saitama (JP). #aj®&(IDE t 
Tomohiro) [JP/JP]; t 306-0023 3E«fctt5Trfi*Br 
1-2-1 7 4* >X7 > > 3 >407 Ibaraki (JP). #±?£ 
= (MURAKAMI, Koji) [JP/JP]; T 329-0025 ffi*!!^ 
llj rtifffl* H356-1 Tochigi (JP). 

(74)ftSA:#g± S5* ?S(MINOURA,Kiyoshi); f 
102-0073 m^Sfl* ft B B *«*3 T B 2§2^ AS tf 
JU7PS Tokyo (JP). 

(81) *g£B fBlfy: AE, AL, AM, AT, AU, A2, BA, BB, BG, 
BR, BY, CA, CH, CN, CR, CU, CZ, DE, DK, DM, EE, ES, 
H, GB, GD, GE, GH, GM, HR, HU, ID, IL, EN, IS, KE, 
KG, KP, KR, KZ, LC, LK, LR, LS, LT, LU, LV, MD, MG, 
MK, MN, MW, MX, NO, NZ, PL, PT, RO, RU, SD, SE, 
SG, SI, SK, SL, TJ, TM, TR, TT, UA, UG, US, UZ, VN, 
YU, ZA, ZW. 

(84) (fc®): ARIPO ft I* (GH, GM, KE, LS, MW, 

MZ, SD, SL, SZ, TZ, UG, ZW), a.— 5 STfclf (AM, 
AZ, BY, KG, KZ, MD, RU, TJ, TM), 3 — O y 
(AT, BE, CH, CY, DE, DK, ES, FI, FR, GB, GR, IE, IT, 
LU, MC, NL, PT, SE), OAPI (BF, BJ, CF, CG, CI, 
CM, GA, GN, GW, ML, MR, NE, SN, TD/TG). 



(54) Title: SUBSTITUTED PHENYLPROPIONIC ACID DERIVATIVES AS AGONISTS TO HUMAN PEROXISOME PROLIF- 
^ ERATOR-ACTIVATED RECEPTOR (PPAR) a 

< 

(54)%W<D%&: t h^;U^-^rvy-Ai&5E3ISttftSS(*(PPAR) h t LT 0>1t&? x - )],7n tf * 

rH 

ID o RJ ( 57 ) Abstract: Novel substituted phenylpropionic acid derivatives ca- 

^ A^gg^^xs J / P pable of binding as a ligand to human peroxisome proliferator-acti- 

O R, ~F" J| h TT p oH (l) vated receptor a (PPARa) to thereby activate the receptor and thus 

O r*^^ showing a potent effect of lowering blood lipid (cholesterol and neutral 

lipid) levels. Substituted phenylpropionic acid derivatives represented 
Jj^ by general formula (1), pharmaceutical^ acceptable salts thereof and hydrates of the same, and process for producing the same. 



wo 00/75103 ai i fim imim ii Dim urn iiu i n in mn urn mil mn mi hiiid 1111 nu mi 



(57) 




(l) 



R 4 



*i a «i & r>* ^ © 7k m m r u * ti t> © m m & tc -r £ 0 



WO 00/75103 



PCT/JPOO/03707 



&EB 



TiJ-^KfSlCIfcb PPAR a7^f V7t-A(lMtS7Jn^ b ^ 

fti^SSttSH^?'/ V7*-A(alJ(Xlid)l,r 
SO***: h £tt ©ifrMT-P££ftT^3(Proc. Natl. Acad. 

Sci., 1992, 89, 4653) 0 Z © ft PPARcr ttffiJI6R©gfbtE©ffi JfF 

(Endocrinology, 1995, 137, 354), mffim<DjX,m j PMm. 1*1 tt SI R 
51 f Slfif (fll&tfrwi/ CoM^HfH, JJtJie&«££* >^7l 

t57^U *ga(AKAIKCIII)»£^ ©$g^£IE^#l£f&J® 

5, PPAR/?li#|IM bT^fcflSrilfiflttf iIfl<j£$83BL 

r^SoSi^^tftt ppAR^o^a^iiiitco^-r tt^0jt-*»SoPPAR 



WO 00/75103 



PCT/JPOO/03707 



« 



2 

(J. Lipid. Res. , 1996, 37, 907) o Z © # tl PPAR <D& T << V 7 ■* — A 
PPAR a © J ^7-) h^?Xfi#Di^#0^^flgJtelln^£ 
£ b ( J. Biol. Chem., 1998, 273, 29577), PPARa © ?S44 it tik^mm 
o So 

n bttt si bs^ fffiteff*t*tifl6ff 8*1115*0 

PPARa t ^ o^m=P(Dmm^mmmmmizm-r z'&mRv&mna. 

&(DffiMt<Dmt> ts PPAR a & Id b h © PPARa U #> K 

il LTil^^^bt h PPARa ZfemtLo 2>ib£W &*JBf 3 C £ 
#f £ fti«#>T^Jll&& ^*-XA{Cj;Slfll4 , St^(^l'^^D- 

ft*©&^T 

PPARa© Ki: UT PPARa £tt *f "T S-fb^ftC 

liT^^r K>tt©ftW«n?fc3 LTB 4 ©ffe(3v h £ o - A P-450 Iz X 
ZMitZfr bT4 D§ HETE( hh'Ddr^x^D-9-7 1 h^^>^)P© 



WO 00/75103 



PCT/JPOO/03707 



3 



x -f 3 y ^ K N ^iz 8-HETE , 8-HEPE Itfig^ti^ 
(Proc. Natl. Acad. Sci. , 1997, 94> 312 ) 0 L L Z tl b <D ft m & <D ^ 

Jfo«»Tflsffl£*!?-&fb£»fc ITBHSiiSf W098/28254 ^ 
-«5*<A) 
A^-XMV^CH^CH-CC^R 4 



s b.v&mmm \ tpt) 5cd7j^i/ >$ift^ u,x 4 (±M^r^s 

% IT ^ T * & l^^tfc 1 7> £ SCDT JlM.T 7 )]/* )V&5L\£T 




X 5 -R 5 



(A) 



WO 00/75103 



PCT/JPOO/03707 



4 



TBI8&gfl## W098/07699 ^ ( B *tz ii 3 Mt*iS£tt ) fc, 
-Jfta(B) 



* -f NHR 8 SSIF 0R 8 S$il,R 8 (iIiS§* it^t^lo 

7'>^ssv7^3 La 9 iz7kmm?sTfr* 
frm,? ton**, & L.r°&7kmm? ;&,ta> 

3^r^i,7;^;H,7 U -JV^^ySStF77jl/^;i/t^i/l§ 
*W©fc£*fctt*Httf*fc 0 ,*fc£ti6©fc£*#fc h PPARa 
BS 63-91354 ( m^ft^ll^^ft) (3, 

-*S(C) 




(B) 



WO 00/75103 



PCT/JPOO/03707 



5 



A— (CH^m— O 




(CH 2 )n-COOH 



OR 



(C) 

s A ItTkMM ¥ £ fcfi 7 Um & 3 10cDggfc£ 

$ Un tt 1 6 (DMm.%m UJ CONHS^^Ii NHC0££S U 

* ^ 7 )i * r* s ) £ m t )r- & £ ti § to 
S^titi^. b a» b & # £ c ft £ o © ? £ 7* d e > & 

&I3 i££ fix iu 

T US5227490 U ;i/ * & it £ ft ) tC^ 
-Jtt5$(D) 




(iC'4 3 vR 1 l±7jc^M^,c,. (i T;i/dr;i/^ N T c 4 . 10 7ji/^;i/S, 7 

U - * ;i/ * ; * v x C,. s T )V n * i> £ x £ ;u # * * y c 0 _ 6 7 ;u * 
c 0 . K 7-;i/n^r>>^, t Kd**> c,. B 7;i/^;i/«,c,. 4 

7;^j^j)/*z;|, Co- s 7)l'*)lM,Co-4 T )l*)VT K 7 C 0 . s 7 ;i/ * 



WO 00/75103 



PCT/JPOO/03707 



6 

;i/3S, t c 0 .) 0 7;i/*;i/7 ^ ; c 0 . 6 7-;i/*;i^c 2 . 10 z wut* s 
y C 0 . 6 7'^^r^SsC 1 - 4 *;i/^T;i/n^>> c 0 . 6 7;i/=Sr;HxliA n >f 

Fn^p ^>;i/^,c,. t 7;i/3 * t u c 0 - 4 7J^ji/S, 7'J-;i/ 

c 0 . 6 t-;i/=j * w&&&m \sX^T>b&.^ c^s 7 jimzm. 

UR 3 liTkilf ,c 1 . s 7;i/ + ;i/SX(i7 >J — ;i/ c,.,o T;i/*;vg£St 

^,CH=CH SsNR 4 CS & 4 #mmX&SglS£;& bT ^ T 

C 1 .ioT;i/^;i/S,c 4 -8 ^^d7;i/Jf;i/|j'J -;i/S,c 0 . 3 
;ut u — ;i/ c 0 -3 T;i/Jr;i/SsC 0 . 3 — ;u c 0 . 3 t )i 

m =• ;i/SsC 0 _3 7)\s*)V7 >j — ;i/ c H 7;v^;M;i/*>^7^ fs, 
c 0 . 3 y — fr**^ c 0 . 3 conh S.nhco Sxii 

(CH 2 )m-Q-(CH 2 )n l(jS.L, Q StttLS 1 & 3 

mmcD^T u mitt's t$ c 3 . s mmw.mm*m i,m ^ n & o 4 t- 
&3)£ituz « nr 4 r 5 s (ULsR 4 1 R 5 \zm-x\tfflm&-oT7km 

JiC^c,-,, 7;v + ;H,7 »; — )]/ c,_ 10 7;i/^r;i/*"e7;i/^r;Hlt±^B 
tftxtt C,. 4 tvi/d * yi, * ;i/ c 0 . 6 7;i/ + ;H, t k d **>;i/ 

S,AD^>gf Xliii.iiS^II «t DIK^MS 1-3 0 ^tr 
PlK^fc^tf 4-9 HaH©#aiXtttr^^ H3lT»S&£2xT^Tfc& 
^)XI±SiS^tl/T^TfeH^7-'>ViSit)T-i^tl§ 

iz±xmm&*m lx^x$b.^t $ j m% 7 x ; mmm 

fix ^ & l^o 

PPARaf£i&f£ffl £*g£ IT ^ Stiff £N Itii, PPARa&t>" PPAR 

rttW)ttm*%t zit&mt Lxmrntemg^ W097/25042 ^c* 



WO 00/75103 



PCT/JPOO/03707 



7 



(E) 



o 




tf^{i#fM* s li& r>^£t: h PPARa^rS^ te^r£ttto^ffl£ 

m&aitmitm^mt z>ih&%ah ita^^i#f W097/36579 

— « (F) 



^T*#$g&J©<bl£tJ£i£^#g&So X PPARa©^^ 



o 




(F) 



WO 00/75103 



PCT/JPOO/03707 



8 



<Dffl%ti i ffifc±M£ fix v^ 0 

SB WOW** 

±$ri£&3£t>©fJi!£ BffJh LT^Sk h PPARa©Ig^ftit(Cil 
1" e UtBIcffi^£fi;fcfc^lllT3e-fl£xt(l)T' 

7 i = fl/7D t:^>^^^^^^tlfe b h PPARa 



[it4N R 1 li&fBft l a>£ 4 ©&iS»7;i/*;i/^ &i!ift l frfc 3 © 

©fg^T;i/^;i/^, 2,2,2- h u 7 )\,*ux.?->\,m, mmm. 1 #>e> 3 

©<S»7;HJ^rS/a6x 7x7^r^I, J^fltft 1 J&»£ 3 © i£ Ifc 7 ;i/ * 

ft 1 £ 4 ©M7;i/*;uSs 2,2,2- h u 7;i/^-Dai^;i/^©^^ 
tctiTK^M^ S fcttJ^lgft 1 ^ £ 4 (D&mr U R 2 # 

£Xft 1 fr£ 3 (Di&WiTJUn 7x/^i/S, ^111*^ 




(1) 



WO 00/75103 



PCT/JPOO/03707 



9 

£ *i § it v iz € © 7k in tj r* & £ o 

•?Aig, D^Aitft^) N t;i/*>;±^^s^ (fl^tt'*^^ 

CD 7? & 3 o 

t h 7 w - ©Affile «fc V) Km Lfc^ira*^»"r -5 c £ (c j; d 
*»W©-lft5t(i)k:*^-rxrtt*»[ 1 & 4 (D&mr frMj 

1 3 ©&©#3Mf £>tl£ 0 



WO 00/75103 



PCT/JP00/03707 



10 

rmmWi l *> £ 3 ©ffi&7;i/*;i/^#gj i: tt * ;i/ # , ^5=- 



U*-A Do 




^ — A 1 



■r&to^, -jRa&Ob) 




(ib) 



WO 00/75103 



PCT/JPOO/03707 



11 

yS^lU R 4 (iJ^^iSf 1 3 7 )V o * i^m £ It t ]T* ^ 

G O 

H (2) 

R"* 




R 4 liMai©®!9] h-^5?;(6) 



o 



V 



OR* 



(6) 



R z 



^Tr&D, X & PPh 3 ^£fc& P0(0C 2 H 5 ) 2 ^^^1-] T-^ftSft 
£tf£^#£T^ffl £^^(WittigSJfoX& Horner-Emmons&Jfo; 



(3) 



[:ft^R 2 ',R 4 ,R 5 (i|fjj7ft©31 !9 ]T- a £ ft 3 4b£tJ £ MkR VikMfc 




WO 00/75103 



PCT/JPOO/03707 



12 




R 2 ',R 4 ,R 5 ttluin©M D ] T- H £ ft S <b £ft 13 -jRS (7) 
f3£ftfc-*9!5S(5) 




(5) 



[5£^ R ! ,R 2 ',R 4 ,R 5 lituM©}! D ] X-&£tlZ4b&®<D C00R 5 SP 
H — x^© WittigSJEBXii Horner-Emmons^^fiT 1 - h 7 t F n 7 

*k m&t Lz\zmz.i£7kmibj- h w &<d &v & r )it> y&jg* 

7Dt S K © J: 5 & & 7- $ 1^ ± h U £ A * h * ^ K ❖ * U 
•> A t- 7 h * $/ K © cfc -5 & ± m T ;i/ 3 * is F^ffll^C^tft-t 
5o SUB fift UTte-20°Cfr 150°CtCT^ $f®(3(i 0°Cfr£> 50°C 

izrmmt % z t&x t £o 

rF7tFn77>, IEKx^k n,n-v ^ 
A7 ; K$©«&*zfc&ffi 98.1kPafr £ 491kPa t? HJS f £ Z tifiX 
££ 0 £jfcSftfc LT& 0°Cfr £ 100 a C£T^# jgfcfcfcgSjipfc 80°C 



WO 00/75103 



PCT/JPOO/03707 



13 

j^^* U tf AI07J1/A 'J&JH&Kffi, Xiit'J^>, h'JxfJV 
^;b7^)7D ¥ )\/ ti )VX is 4 I Fills y77 V 

> gg jc ^ ;i/ > ^7i-ji/iJ>|7i' , K * ;b - ;i/ >f ^ V v - 

M^iif^^ i&mt bxizmz-\Z7km<t± v v t a® «t a & 

l«'Jy>, h'Jxf ji/7^>©J:^^iMA^If^^o % 
ira^J t U T N- b K D dr ^ > V h U 7 V - ;U s N- 1 K D * is 7, 
^y>^; F^> 3,4-y'kF D-3-t K P^^-4-^^V-l,2,3-^> 

v h »;7^>^*s^i^^nsoS/iSSjei: tT«-2o°c^?> ioo°ck: 
t\ $? attt o°c^ *> 5o°cizxnm?z zt&xgz> 0 



WO 00/75103 



PCT/JPOO/03707 



14 

mm tz & m u & *> 6o°c izxmmt % z. twx % %<> 

&T* § 3 ^r- A 2) o 




(5) (lb) 

7. A 2 



1"&t)^, -jRS (lb) 

r\ r 2 ', r 4 ii tu m cd a *> ]xtts$ tizit'Sm 



o o 




(8) 



[5£*x R ! ,R 4 tt«u^©a D ]-e^^ix?)-fb^tl(--iS5C(6) 



o 




(6) 



[5$*, R 2 \ R\ X (ifu^OMO] T-^^tl^Yb^tl^mS^ST 
ffl£-t*5(WittigSJfoX& Horner-Emmons £j£> ; |5Ig): fc 



WO 00/75103 



PCT/JP00/03707 



15 




Ig) UTf#£>tl3-^5£(5) 




(5) 



T-^£ft3fl:i%tJ© C00R 5 as (itii) ztiz 
£Sxe©£jfcfci:f6-xfl©Eji&fc m&<DJi&izxm&? % 3 i: 

t^u^t^o ^-bxscs/sti^raxgcDSje t maoism 
izxmmtzz httx # So 

■££&(:**-A 3)o 




(12) (1c) 

* * — A 3 



WO 00/75103 



PCT/JPOO/03707 



16 



o 



o 



R' 




OH 



(lc) 



r 4 \tmmm. i 3 ©<g»r;i/:3**>3£s«?-]T?*£ft5'fb£«!i 

tt-ISxt(lO) 



[5$^ R\R 4 &fu$©iI D]l?lt£ftMb£tJ©~hn^£jlx;(5l 
f£ Meerwein arylation fcfo {W, Alg ) £ ^ o T ft ^ tl § - 



[5£>K R 1 , R 4 liltuM©?! <9 ^ R s (ij^^iJ \ is* t> A (D&iakT 
5£(13) 



3 (^7LX|I) c tlz£-?rm ^tLS-^it(12) 



o 





(") 



(13) 



WO 00/75103 



PCT/JPOO/03707 



17 




(12) 



[5S^ r\r 2 ",R 4 ,R 5 lifuj&GDjl *) ] -£^t£ ti^MbllrtJ© C00R 5 gp# 

M$£#£T\ x^y-;i/ N ^^y-;i/ N rf7bFo77>, gfg 
xfiK N,N-S^ ^;i/*;i/AT ^ K^©i§££4>7.kfgJ± 98.1kPafr£ 
491kPa -emmt £ Z ti^t^o ^ LTli 0°Cfr £ 100°C 

Meerwein arylation KJBlti^M.^ ^itykMM^ co 7\ u 7f >lk7kM(D 

tt-20°c^^-5°c^r iit & <r ^ s t-^„*©7^ u ^s^x^ 

Mitels fiiMij v t> hmor )vts i)<&m$iMmm*m^xmMtz> 



WO 00/75103 



PCT/JP00/03707 



18 

X § A 4) 0 




7. * — A 4 




(id> 



(DfamTJl* 2,2,2- h >j 7 )iir d x^-;i/^£H R 3 & tR ^ 



WO 00/75103 



PCT/JPOO/03707 



19 



6 3 0&m7)),3*i/mzm-r]X'mztizfce}®i±-&3,(\4) 




(14) 



R 2 ' 



(22) 



(Tetrahedron Letters. , 1997, 38,2645;^ + — Ig) Z t IZ £ D 
£4a£-$£3;(15) 

O R j O 

*OR 5 (15) 




[j^ffx R 2 ,R 3 , R 4 , R 5 D tl%>4h&W*7kmitfrffi 

O R3 O 

*OR s 

R2 » 




(16) 



[5$** R 2 "',R 3 ,R 4 ,R 5 fi!uj7n©ii D *i Mb £ 1» (3 - AS it ( 7 ) 



(7) 




WO 00/75103 



PCT/JPOO/03707 



20 



O R J 9 




(17) 



R'",R 3 ,R 4 ,R 5 (itriin©jl ^ ] t? H $ ti % ih£i , M(D COOR 5 $ 
tiL*mfoftMt% (Itfflil) z: t tz cfc 0 S^-r-g. c t s 0 

V >? * V 0 A V y £ A tT ^ h 'j7;^D^^>7Jl/*-JH 
LTIi-20°Cfr£> 80°CtZT, $?jllzfi 0°Cfr£> 50°C £ X mM t Z> Z 

(Djj&izxmmt z> z twx % %o 



WO 00/75103 



PCT/JP00/03707 




o o 




(la) 



2,2,2- h U 7 )i* oif;H, 1 £ 3 



WO 00/75103 



PCT/JPOO/03707 



22 

-jft£(2) 

o o 

H (2) 

R- 

(18) 

>; ^ y >-3-^ jh, (s)-4-> f V7D t:;u-2-^^it v »; v y >-3- 
>f (S)-4-7 i = v" 'J^y >-3--y ;i/^©|g*fiE 

O OH O 

Xp (19) 

o o 




o 



Xp 





WO 00/75103 



PCT/JPOO/03707 



23 

[itcK R 2 , R 4 &I>" Xp tti§5i£©al t) ]-em$tiZ4h&mtz-1BL&{7) 

(7) 





(21) 



[^(f» % r\r 2 ,R 4 ££F Xp iiHu $©51 19 K* I! £ ft 3 to £$5© COXp gp 
m<Dmm$>. ^JSSBft? t btli ^-n-^^;i/^ U ;u h 



WO 00/75103 



PCT/JPOO/03707 



24 

ffi J; DSii-rsc A 6) 0 




* 3r — A 6 



o o 




(la) 



iSi7/l/3dr^>S, MJ7;V^n^jH N h'J7i^D^^'> 
<D&mT)\s*)l&, 2,2,2- h 'J 7WDif;^ Jlli 1 3 



WO 00/75103 



PCT/JPOO/03707 



25 



-»SC(le) 




(le) 




(23) 



IX*. r\ r\ R 4 «flI^cDii 15 ] i:-^jt(24) 
Xp' — H (24) 

5£(25) 



O O 




(25) 



[55*. r\ R\ R 4 X P '(iHU^©M D ]T*3!£ftMb£tJ©#v 



WO 00/75103 



PCT/JP00/03707 



26 



O 



O 




(26) 



5^(23) 




(23) 




(23) 



WO 00/75103 



PCT/JP00/03707 



27 

U f- t> A V 4 V 7* P ;i/ 7- ^ K © ct ? & 7" ^ K t h 'J A ^ 

M^f^^t^: £ tc «fc & nmtz z tifir-^Zo fcfoUBL t b 
Ttt-100^fr £gffi£T#ii£fct-40 o Cjb»£ 0°C T mm t £ Z 

•ft v f - o j* t. mm it yk m <d m $®*$&m^ *> *i a « s *s a stut 

fcfc-20°C*»£> 100°C£-^ 0°C;£p£> 50 o C£-t USSf 3 Z tifi 

laotfelltS^^t'^) (**-A 7) o 



o o 




S-tBlg R 4 

(la) 

X * — A 7 



WO 00/75103 



PCT/JPOO/03707 



28 



o o 




(la) 



(d&Wlt 2,2,2- h »j 7;i/^-d l 3 



o 




l&*s R 4 J£iiy*n©M D ] T* ^ £ ti £ <b^«5 £ -«£ (30) 
O 

f^Xp" (30) 

u ^ y >-3-^ (R)-4--r v 7*d \z )\, V V 'J >7 7 7-3- 

-f (R)-4-7 x-;i/-2-;fr V U ^7 >-3--f ;i/g^©*6*TBB 

g# (R)© * 5 * V 7 »; y > dr 7 )v J l V v 'J 7 > N * =? 
)imVl7 ? ^A^7JM;^ A^£^-T]T-m£ ti2>4b&®*MM 
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o o 

Xp" (28) 

[i^, R 2 , R 4 RW Xv"temj&(DM. D ]T* m £ ft 3 {b£tl ©7j<iMb# 




o o 




(26a) 



[iS<K r\r 2 ,r 4 &t>* xp"(±tu^©3i i? ]r«m$tiz>ih&y!)(D coxp" 
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'Jf ■)A^'fy7nt;i/7; K > J- h U £ a t* ^ ( h u^f ;i/y 

7" 5. KcDctd^^^T^ Kffl^Sdfctf-CtSo S^filhltli 

AT =• F^cD^^TkffiJE 98.1kPa 491 kPa T*fl#E-r £ Z £ & 
80°C (:tilt§CJ:i!) s T-#-So 

sj^s^i^Sj ^ bTtt^^-fbt?, ^iMbtK mm7k%d. 

;v*;i/A7^ K^©?f^^s SSi: bT#!mi*7kfMb^ h u •> A © 
> R ^ x ;k ^7i-jl/'J>i7^F, * ))/ - ;i/ ^ ^ ^ - 
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y&JB^SrtiEK y £A*?©7;i/* y&JK&ltJfi s X 

JMJ b T & N-t FD4^>^>y h 'J7V'-JK N- 1 K D * i/ 7, 
>? i/ > -f 5 K^> 3,4-^ tFD-3-kFD* ^-4-^^7-1,2,3-^ > 
^ h U 7 £ft£o LT{i-20°Cfr £ 100°C{3 

irtHi *§©&/&& t * y t t? urn *- % z t & t* # s „ 
yttifef^i: u-tttTkKrtiy^A, TkiHb^ h y »>a, tR^ 

li-20°C*> t> lOO'C-iCITs 3® ?i 0°Cfr £ SO'CtCTHJSt-g) c 
(fSfl&0Jl) 

3-(3-jj;i/^^^>-4-^ h ^->7 - jl/)-2-xf ;[/7D t^;fr >i£:n5f- 

7;Hf >#HmTtCT7jc^ft^- h y »> A(214mg, 5.35mmol )£J!#7k 
r h?t FD7?> 10ml tlJRiBU2klftUfeo h'Jxf^ 2-tf * * 
7 7^ h (1.34g, 5.31mmol) ^fl^Tkr h 7 h F D 7 7 > 20ml 

Ufco iTHTi 1 BSIS«# Lfco 5-*;i/ ^ 
2-p< h 3 ; 1.44g, 5. 33mmol ) £ flfcjtfc 

F7tFD77> 25ml Ci^liTlfeo ?ilT^T^^ST- 4.5 
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f-;i/=5:lv/v)tCTJt« Ua.45g(74X)©(3-^>$?;i/*d|r^*;i/^ = 
MS^^fli m/z 368(M + ). 

jl^-)UT >7 U ;i/K^f-;K4.00g, 10.9mmol )£ x ^ y — ;u 200ml IS 
frU 10%/i-5 v ^ Aa^fS14^(l.l0g)^inx., #m,E 353kPa tCT 
3 «Flfflit»JEzklR*JlD*fTofeo KJS»7&tt«E*at«U 

jff*##fiS m/z 280(M + ); ! H-NMR (400MHz, CDC1 3 ) d0.93 (3H, t, 
J = 7.3 Hz), 1.18 (3H, t, J= 7.3 Hz), 1 .52-1 .59 (1H, m), 1.59-1.70 
(1H, m), 2.55-2.61 (1H, m), 2.76 (1H, dd,J = 14.2, 6.4 Hz), 2.92 
(1H, dd,J = 14.2, 6.4 Hz), 4.03-4.12 (2H, m), 4.06 (3H, s), 6.97 
(1H, d,J = 8.8 Hz), 7.38 (1H, dd,J = 8.8, 2.4 Hz), 8.00 (1H, d, 
J = 2.4 Hz). 

(mmm 2-6) 



<n i> 
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o 


O 






IT** 


* R 2 





R 2 


R 4 


R 5 


R*#*r<a(ni/2) 


2 


GH 3 


OCKa 


G2K5 


266(M + ) 


3 




OCH3 


C2H5 


294(M + ) 


4 


och 3 


OCH3 


C 2 H 5 


282(M + ) 


5 


0C 2 H s 


OCH3 


C 2 H 5 


296(M + ) 


6 


OPh 


OCH3 


C 2 H 5 


344(M + ) 



(mmm d 

jH^;!//^^ ;i/]7x-ji/l7Dlf^->ixf-ji/ 
3-( JITS* ->-4-^ h 3^>7 ^ — ;u ) -2-x ;i/ 7* D b°^->^ji 
^M5.00g, 17.8mmol)£I&7.k^ 7 o D ^ ^ > 80ml CiM -10°C 
7>^-15°C(C^£PtfcoM#T h V^^JVTK >(6.21ml, 44.5mmol) 
^iJD/lfco IklZ 5 u o^^ai^;K 1.86ml, 19.5mmol)£J§#7K v ^ D 
n ^ > 10ml izfeffi. LmT Ltz 0 -10°CTr 10 frm.W& 4-( hU7ib 
# o p< ^;i/)^>>>*;i/T ^ >(2.51ml, 17.8mmol)£J3#7.k>^ p p ^ 
> 10ml tilblTlfeo 

-io°ct* zoftmft'&guizT 7%fmm.ftv-mttWLtzo simm 
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bTf#7io ltj& 77.5- 79.5°C; 
®S#tfrfli m/z 437(M*); 'H-NMR (400MHz, CDC1 3 ) <5 0.91 (3H, t, 
J = 7.3 Hz), 1.18 (3H, t, J = 7.3 Hz), 1.51-1.69 (2H, m), 2.54-2.61 
(1H, m), 2.75 (1H, dd,J = 13.7, 6.8 Hz), 2.92 (1H, dd,J = 13.7, 
8.8 Hz), 3.92 (3H, s), 4. 04-4. 12 (2H, m), 4.73 (2H, d, J = 5.9 
Hz), 6.89 (1H, d, J = 8.8 Hz), 7.25-7.28 (1H, m),7.47 (2H, d,J 
= 7.8 Hz), 7.59 (2H, d, J = 8.3 Hz), 8.06 (1H, d, J = 2.4 Hz) , 
8.30 (1H, t, J = 5.4 Hz). 

(HJM8-19) 



<M 2> 
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O j 








R, -£ 


R 4 


^ R2 



Stiff 


R 1 


R 2 


R 4 


R 5 


ft*»«f<i (m/z) 


B 


4-CF 3 


CH 3 


OCH3 


C 2 H 5 


423 




9 


4-0CH 2 Ph 


CH 3 


OCH3 


C 2 H 5 


461 




10 


4-OPh 


C 2 H 6 


OCH, 


C 2 H 5 


461 


(»*) 


11 


4-0CH 2 Ph 


C 2 H 5 


OCH3 


C 2 H 5 


475 


(M + ) 


12 


4-Ph 


C 2 H 5 


0CH 3 


C 2 H 5 


445 


Oft 


13 


4-CF 3 


OCH3 


OCH3 


C 2 H 5 


439 


<*+) 


14 


4-0CH 2 Pb 


OCH3 


OCH3 


C 2 H 5 


477 


(M + ) 


15 


4-0Ph 


OCH3 


OCH3 


C 2 H 5 


463 


(M + ) 


16 


4-Ph 


OCH3 


OCH3 


C 2 H 5 


447 


(M + ) 


17 


4-0CH 3 


OCH3 


OCH3 


C 2 H 5 


401 


Ott 


18 


4-CF3 


OC 2 H 5 


OCH3 


C 2 H 5 


453 


0l + ) 


19 


4-CF3 


OPh 


OCH3 


C 2 H 5 


437 


(M + ) 



2-oi5 L ;i/-3-[4-^ h =fr *>-3-[N-[[4-( h 'J y P * ± )l ) 7 * 1 

2-ji^-;u-3-[4-^ h *^-3-[N-[[4-(> U 7;^D^f;i/)7i = 
;b]*Jl//U^l/]7x-jH7D t^->ixf ;v ( 1 . 26g, 

2.88miDol;^Sfi^J 7 ) fcx*y-;H5iK lmol/1 TK^Yb ^ h U £ A 
7k?3rt 15ml ^^^U,50°C-e 4 1$ F^ it # l£ £ £ ME Tli t 0 

£ 1.26g (95%) tzo 

m& 144. 5- 146. 5°C; Sl*##rtfl m/z 409(M t ); 
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Ttn^^m C 2 iH 22 F 3 N0 4 (409.40): 
if-JHB C, 61.61; H, 5.42; N, 3.42. 

C, 61.48; H, 5.40; N, 3.41.; 
'H-NMR (400MHz, CDC1 3 ) c?0.96 (3H, t, J = 7.3 Hz), 1.53-1.72 
(2H, m), 2. 59-2. 66 ( 1H, m), 2.77 (1H, dd,J = 13.7, 6.8 Hz), 2.96 
(1H, dd,J = 13.7, 8.3 Hz), 3.92 (3H, s), 4.73 (2H, d, J = 5.9 
Hz), 6.90 (1H, d, J = 8.3 Hz), 7.29 (1H, dd,J = 8.3, 2.4 Hz), 
7.47 (2H, d, J = 8.3 Hz), 7.59 (2H, d, J = 7.8 Hz), 8.08 (1H, 
d, J = 2.4 Hz) , 8.32 (1H, t, J = 5.9 Hz). 

(mmm 21-31) 

mmm 20 tmmizLxm 3 (Dit^m^mtzo 



<I3> 





0 






^ H ^J> 
R 4 


J 1 OH 
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J R' 


R 2 


R 4 






2 1 


j| /-V A 1 1 f~\i_ 

4-OCH 2 Ph 


C 2 H 5 


OCH3 


127.0-127.5 C 27 H 29 N0 5 


ttJ- ^5" life .r>io >t e Lie co h 1 0 «*i 

gTJP- 1fi;C72.4o,H6.53,N3.l 3 
§t$HI;C72.30.H6.55.N3.14 


zz 


A — DU 


n ui 

0 2 H 5 


r\ r* ui 




*H- fill -CIA RH Wfi GO Kl Q OK 

HS!HI;C74.87.H6.63,N3.34 




4-Urn 


O LJ 


OCH 3 


1Z/.U IZo.U L» 28 n 27 l>IU5 


=4- 4*ifi - (~* ~J O t\A Ui ft OQ Ml o o 

pTtW-IIS..^ /Z.U4,nO.Zo t No.Zo 
51 $Hg;C71.86,H6.31,N3.21 


24 


4-CF 3 


OCH3 


00H3 


1 c 1 n 1 <s 0 n 0 ui c Kin 

101. U— lOO. U l'20''2O' 3 N ^5 


=4- irfS .pep on ui a on mo a n 

H S!l fiI;C58.35.H4.82.N3.49 


25 


4-OCH 2 Ph 


OCH3 


u 

OCH3 


1oo.0-138.0 C 26 H 27 NU 6 


^M- 43* /ts .pen A ~i lj c n c kio 1 o 
pT -H- 1iH ; Lr 0 y . 4 / ,nb.Uo,No.l Z 

H ;BHI;C69.38,H6.09,N3.1 6 


26 


4-Ph 


OCH3 


OCH3 


1 76.0-178.0 C 25 ri 25 N0 5 


ff H l1;C71.58 t H6.01 .N3.34 
51 S« fil;C71.56 f H6.15,N3.36 


27 


4-OPh 


OCH3 


OCH3 


137.5-139.0 C 25 H 25 N0 6 


ftSM;C68.95,H5.79,N3.22 
H$HiI;C68.74,H5.80,N3.23 


28 


4-OCH3 


OCH 


OCH. 


128 5-129 5 C„ H^NO, 


it 3£fi£*C64 33 H6 21 N3 75 
5H-HI;C64.22,H6.22,N3.79 


29 


4"CF 3 


OC 2 H 5 


OCH, 


146.0-148.0 C 21 H 22 F 3 N0 5 


ftgffi;C59.29,H5.21,N3.29 
5t$HI;C59.04,H5.1O,N3.33 


30 


4-CF3 


CH 3 


OCH3 


155.0-156.0 C 20 H 20 F 3 NO 4 


tt^M;C60.76,H5.10,N3.54 
HS5fil;C60.77,H5.12,N3.57 


31 


4-CF3 


OPh 


OCH3 


141.5-143.0 C 25 H 22 F 3 N0 5 


ft®te;C63.42,H4.68,N2.96 
5l$-Hit;C63.25,H4.70.N2.93 



(#%$j i) 



5-fr;u l ;i/-2-^ h -fr ->-N-[[4-( h U7Ji/^-p^f;i/)7x^;i/]^f 

[#ij;tfi E.J.Wayne <~> N J. Chem. soc. 1022 ( 1922)] (D 
5-*;i/ ^ ;i/-2-p< h * ^£Bi?g£(4.05g, 22.5mmol)£ v ^ O O ^ ^ 
> 80ml i:$il*^bf; 0 HfTh'Jx^;i/7^> (7.94ml, 
56.2mmol)^j)nxfeo &tC^ □ P J^^x.^-;i/(2.44ml, 24. 8mmol ) § UU 
7L 10 4-(h»J7;i/^P^f;i/)^>y;i/7^> (3.31ml, 

22.5mmol)£i&T b £ ofcfoflfL £ 7J< & & 7k a ^ h U t> 
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fc. 

IIMi m/z 337(M + ). 
(Hl^J 32) 

2-^ b j r^>-3-r4-^ t- ^r->-3-[N-[[4-( h U 7;t/^P ^ £ ;i/ ) 7 

2-( y x h i/ * X * 'J ;i/ )-2- y h * If & a: ;i> (265mg, 
l.lOmmol ) Sifter- h 7 b F D 7 7 > 3ml CiiP b,7;i/3 >f HI 
T-7K^S#T* 'J * A h =^> K(123mg, 1 . lOmmol ) £ flD X. 30 # 
fft#b£ 0 H[Hh'J7;^D^fJV)7x-;H^f j|/]-5- 

;i/-2-p< h ^fy^>X7 ^ K(338mg, l.OOmmol) £fl#7j<^N 

7t FD77>2ii uip^^o ^s^t i mmmn tfc^s 

J^D7F^7 7^-(Stlj?ji n-^^r-^ > : 1^^^ ^ ;i/ = 3 : lv/v)(3 
T*f®JU 330mg(78%)©mM^^tJ ( -fi*S£ (3 §5 1" 3 IMH!^ 
©fl^tl) ££*&if£lii: bTff fee 
R«#«fH m/z 423(M*). 

(HJ6 00 33) 

;i/]^;i/^ ; E'f;i/]7i-;i/]7D^^>Kx 7 c ;i/ 
2-p< h * *>-3-[4-* h ^>-3-[N-[[4-( h U 7jl/|D^f jl/)7i 

= ;H^fiH*;i'^ : EO]7i-;i/]7^j;Hxf;b ( I50mg, 

0.354mmolh x # y — ;U 2.5ml Sffr h 5 b F D 7 7 > 2.5ml £?i 
10X^7* *AfiJ3«ttft(30iig)*Jn*., MKT 7.5i$Hitt 
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mmfrtifm m/z 425(m + ) 

(##0>J2) 

2-p< h*»>-5-~ h p-N-[[4-( h U ZJ^LEL2L±ildZ^^d2i±i!d 
^ > X T j K 

[^Jxli'De. Paul is £ N J. Med. Chem. 1022 (1922)] (D 
2- * K * S/-5-- h D £ jft M ( 9 . 0-O.g , 45 . 7-BiD o 1 ) £ & u U * * > 
450ml izmffiLs h U x^;i/T ^ >(8. llml,58.4mmol K Z n u fitm 
x^;K4.70ml ) 49.3mmol)^7jn^^^(IT 45 #H # Lfco 4- h 
>J 7 P ^ ^;i/^<> 5: >(9.59g,54.8mmol )£?&T b 30#^ 

>st> kx&m. Lmm vtz 0 m^^^mm^^-^xn^^Ls 12. 5g 

KX-m&ik b-#H 2.13g %m tzo 14. 6g (91%) 

Wmfrtirm m/z 354(M t ); 1 H-NMR (400MHz, CDC1 3 ) £4.09 (3H, s), 
4.75 (2H, d,J = 5.9 Hz), 7.11 (1H, d,J = 8.8 Hz), 7.47 (2H, d, 
J = 7.8 Hz), 7.61 (2H, d, J = 7.8 Hz), 8.05 (1H, br s), 8.36 (1H, 
dd, J = 8.8, 3,0 Hz), 9.12 (1H, d, J = 3.0 Hz). 

(mmm 34) 

5-7- 5 h^ry-N-[[4-( h U 7 )l X P / ± Jl ) 7 x. ~ )l j A 

b P-N-[[4-( h ij7WD^fj|/)7x-JH^ 
^]^>X7 ^ ^(H.eg^l^mmoDi:^^^^^ 146ml 10% 
AS^rS14^(2.6g)^^D^^^^T 5 J$fl0}f#b£o 

mm^^)\/m$LBifom*mmLtzo m^mz n-^*y> 
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WMfrtitm m/z 324(M*);'H-NMR (400MHz, CDC1 3 ) (5 3.87 (3H, s), 
4.72 (2H, d, J = 5.9 Hz), 6.80 (1H, dd,J = 8.8, 3.0 Hz), 6.83 (1H, 
d, J = 8.8 Hz), 7.46 (2H, d, J = 7.8 Hz), 7.59 (3H, m), 8.43 (1H, 
br s). 

xmmm 35) 

2-7Df-3-[4-^ h »->-3-[N-[[4-( fc U 7 ;t/;fr P p< ±Jl ) 7 s n;H 

5-T ^ 7-2-^ h3^>-N-[[(4- MJ7;i/tD^;i/)7i-JH^ 
;i/]^>XT ^ K (7.00g,21.6mmolh h > 85ml &t>'p< * ^ — ;i/ 

34ml Ufco jf#T 47%JHbzfc*3* 17.5mk b 

U A(1.65g,23.9mmolh zfc 6.2ml fcflDX. 10#lf jfUfco 
£ T T * »J ;u m x ;i/ (13.4ml, 128mmol) % R lb ffi 
(I)(416mg,2.91mmol)^jP^.feo3 0 frmWWiMm mm&m i- MJ^ 

Azk««*££jfcfc&a£, tfRx^i/ffitti ufco IfiW 

m7KT-^#^^7K^^ V^**>«j7 AT-&*ibfiifibfco mm®* n- 
^^•9"> hWRx^-^KOiS^JSJifci-riUea I, 683mg(71%)©^jl 
<b£tl£&fi*Siti: ITifco 

f?*##fliS m/z 469(M*); 1 H-NMR (400MHz, CDC1 3 ) 5 1.21-1.26 (6H, 
m), 2.61-2.67 (2H, m),2.96(lH, dd,J = 14.2, 6.8 Hz), 3.18 (1H, 
dd,J = 14.2, 9.3 Hz), 3.53 (1H, dd,J = 9.3, 6.8 Hz), 3.93 (3H, 
s), 4.10-4.19 (2H, m), 4.73 (2H, d, J = -5.9Hz), 6.91 (1H, d, J 
= 8.3 Hz), 7.32 (1H, dd, J = 8.3, 2.4 Hz), 7.47 (2H, d, J = 7.8 
Hz) , 7.59 (2H, d, J = 7.8 Hz), 8.11 (1H, d, J = 2.4Hz), 8.30 
(1H, br s). 
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(mmm 36) 

2-3L?)\,?-*-3-[4-* t±±j±dM!M b !j 7;i/3fp^^;i/)7 x 
x ;u ] A ± )± ] a )i £ ± J )]/ ] 7 x x ;i/ ] 7* p h: £ > jg x £ ;u 

2-7D€-3-[4-^ h ^>-3-[N-[[4-( h ij7HD^^)7i = 

)v ] p< ^ ;i/ ] jj )i n € >f ;i/ ] 7 x — )\/ ] r □ t: -fr > g x 3- jv 

(l.OOg,2.O5mBol;gSJt§0!l 37h x* J -jV 56ml §1^1, m# 

h »J 7Af^x h^> M268mg,2.55mmol)£/JD;L l.SmmummM 

U * ^;i/7 D?h 7*^ 7 >f -(m&WL n-^\drit > : g^^x^;i/ 

=2:u/v)\ l zxmm L,z.4g(4z%)®0.m4h&m*m&i&&£ ut^fe. 

^ m/z 324(M + ); 1 H-NMR (400MHz, CDC 1 3 ) d3.87 (3H, s), 
4.72 (2H, d,J = 5.9 Hz), 6.80 (1H, dd,J = 8.8, 3.0 Hz), 6.83 (1H, 
d, J = 8.8 Hz), 7.46 (2H, d, J = 7.8 Hz), 7.59 (3H, m), 8.43 (1H, 
br s). 

(mmm 37-38) 

mmm 36 tmmiz vxm 4 <Dit&vo*mtzo 
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R' 


R 2 


R 4 


R 5 




37 


4-CF 3 


SPh 


OCH3 


C ? H 5 


517 («*) 


38 


4-CF 3 


SCH 2 Ph 


OCH3 


C 2 H 5 


531 (IT) 



(mmm 39-41) 

mmm 20 tmmt in 5 <D<t&%>)%ntz 0 



<H 5> 







O 
















R 4 









R 1 


R 2 


R 4 






7ulf§##r(%) 


39 


4 


-CF 3 


SC 2 H 5 


OCH3 


155.0-157.0 


C 2! H 22 F 3 N0 4 S 


H-^@;C57.13,H5.02,N3.17 
HS!®;C56.79,H4.89 f N3.15 


40 


4 


-CF 3 


SPh 


OCH3 


130.0-131.5 


C 25 H 22 F 3 N0 4 S 


ft-gte;C61.34.H4.53.N2.86 
H$HS;C61.08,H4.45,N2.82 


41 


4 


-CF 3 


SCH 2 Ph 


OCH3 


Foam 


C 21 H 22 F 3 N0 4 S 


ftS^;C62.02,H4.80,N2.78 
HSiHI;C62.39.H5.03,N2.72 



(##0J 3) 
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5-tf;i/ * h * v$m#^(l-76g,9.77fflinol ) N ^> is )l 7 u 

^ K (1.26ml, 10. 3mmolK J^^tK ^ ii >J A (2. 94g, 29.3mmol )& 
NJ-y^J^^AJ; K 40ml liSCt 4^*1 

M&ftffim m/z 270(M + );iL& 58.5-59.5°C. 

5 - * )l <)l-Z-S N * v ^ m # # > v ;K 1 . 1 Og , 4 . 07niffio \)t*$ 
J - )l 30ml ^I^L, * ft If # T 7K flUb * it ^ MJ A 
(155mg,4.10mmol)^^*-foijo^feo zkftT 2 i$ If # l£ zk 7k 4> £ 

imoi/i mmr-m^t n^x^-e^m l£ 0 mtB^^Tks 

5-b FD^y^ ^;i/-2-^ h * i/ % ^mB^O V )l ti&ih * 
?U> 100ml I, 7k#8t#T b >J ^ >(660ml,8.16mmol);&t^* 

^R 7k P g (460ml,4.88mmol) , N,N- ^^f^T^/t'Jy'V 
(25mg,0.205mmol)^^JD^-^it#bfco lmol/1 mWt> j^^ 

7km ^ h U ATk^rt, fSW^mTk-t^^^^Tk^^^- F'JvAt 

SiU:tiiL, 1.27g(99%)©l!jl^t7 UTf# 

fee 

K*##ffil m/z 314(M 4 );'H-NMR (400MHz, CDC1 3 ) (52.08 (3H, s), 
3.91 (3H, s), 5.03 (2H, s), 5.35 (2H, s), 6.97 (1H, d, J = 8.3 
Hz), 7.31-7.50 (6H, m), 7.83 (1H, d, J = 2.4 Hz). 

(mmm 42) 

3-(3-^> v ;U ;fr ^ £ ;i/ # - x^jl/)-2,2-y7 3- 
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)]/ y p g & y m * t ;u 
5- 7 t h * ^ f ^ -2- ^ h * £ j& # m ^ > ^ ;i> 

(630mg,2.00minolh * ? to h V * )l is l ) * ? * r > T 
* — M730ng,4.02njoolK$£*SJgi'b^ ? V > 25ml £?M£LT;H3> 
HffimTiiUfit^v^* £ A(45mg,0.202mmol)£;!jPx. 6 BSISgS 

mwistzo f&m-&m&? yt&'&Mfcmwti- h u *? at* 

: mm^-^)\y=S:lv/v)iZXmmb. 131mg(18%)©mM^b^ 
^&*R6*£Hi: UTff fcofCS#*fft m/z 356(M*);-H-NMR (400MHz, 
CDC1 3 ) 51.16 (6H, s), 2.79 (2H, s), 3.56 (3H, s), 3.88 (3H, s), 
5.33 (2H, s), 6.88 (1H, d, J = 8.8 Hz), 7.20 (1H, dd, J = 8.3, 
2.4 Hz), 7.30-7.47 (5H, m), 7.56 (1H, d, J = 2.4 Hz). 

(mmm 43) 

3-(3-^> V )\/it ;i/^-;i/-4-^ h *>>-7 x -;u)-2,2-^ 

fjl/7ott>l^ ^M310mg,0.870mmol)£:n* y -;vfcf h v t 
h' D 7 7 >© 1:1 <Dit<DM&®1& 7ml UlO^v^ AjS& 

fSttj^(20mg)^^Dx 5 ^ramjEzk^^Sn^frofco SJ©»T*«aE 
§1SU 290mg(90%)®itM4b^tJ£M€5?El3tW£ 

»*##rte m/z 266(M t ); 1 H-NMR (400MHz, CDC1 3 ) (5 1.18 (6H, s), 
2.85 (2H, s), 3.68 (3H, s), 4.06 (3H, s), 6.96 (1H, d,J = 8.3 
Hz), 7.31 (1H, dd,J = 8.3, 2.0 Hz), 7.94(1H, d, J = 2.0 Hz) , 
10.46-11.00 (1H, br s). 
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(mmm 44) 

3-[4-^ h dr v-3-[N-rr4-( h U 7 Jl it □ A ± )V ) 7 m ~ )V } * ^ )l } 

3-(3-* JlTti^- is -4-* b v 7 ^ - ;i/ )-2, 2-^ ^ 3^1/ 7* D # > 
^;K204ing, 0.766mmol) N h V J^^JIT ^ >( 135ml, 0. 969mmol K 
^ D Dj^^x5 l ;K82.0id1 j 0.843mmol), 4-( MJ 7^tD^;i/) 
^> ^ >( 120ml, 0.842mmol)Sr>*)^7jc^7 PD^^>8mU 

ffl v ^ \ ^Jtg#J 7 i: |3l# (D Jf|# & 5 Z. b\Z X X) s 309mg( 95% )<D m.M 

nmfrtifm m/z 423(M + ); 'H-NMR (400MHz, CDC1 3 ) 1 . 18 (6H, s), 
2.85 (2H, s),3.69 (3H, s), 3.92 (3H, s), 4.73 (2H, d, J = 5.9 
Hz), 6.89 (1H, d, J - 8.3 Hz), 7.20 (1H, dd, J - 8.3, 2.4 Hz), 
7.47 (2H, d,J = 7.8 Hz), 7.59 (2H, d, J = 7.8 Hz), 7.99 (1H, d, 
J = 2.4 Hz) , 8.29 (1H, br s). 

(Hi 45) 

3-[4-t b * ->-3-rN-|74-( hU7;i/^D^f;v)7xr:;H^f;H 

3-[4-p< h=^>-3-[N-[[4-( MJ7WD^;H7x^jl/]^;H 
* )]/ ] 7 jl - ;i/ ]-2, 2- ^ * 9- )U 7* D t: * > M * * M 300mg, 

0.708mmol;f|;M 47), x ^ 7 - ;i/ ( 5ml ) s 10%7kiHb ^ h »J t> A yk 

mm (2mi) &m^, mmm 22 ^[sia©^^^ 206mg 00%) 
m&&^(Dmmih&®%mtzo m& 151.0~152.0-c; 

nmfifirm m/z 409(M + ); 
7c!t##rtfS C 21 H 22 F 3 N0 4 (409.40): 
Mtnm C, 61.61; H, 5.42; N, 3.42. 

mmm c, 61.68; h, 5.45; n, 3.48.; 
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'H-NMR (400MHz, DMS0-d 6 ) £1.06 (6H, s), 2.96 (2H, s),3.88 (3H, 
s), 4.56 (2H, d, J = 6.4 Hz), 7.06 (1H, d, J = 8.8 Hz), 7.25 (1H, 
dd, J = 8.8, 2.4 Hz), 7.51-7.58 (2H, m), 7.70 (1H, d, J = 7.8 
Hz), 8.80 (1H, t, J = 5.9 Hz) , 12.24 (1H, s). 

(##0J4) 

(S)-4-^> iSJl-Z-??- U )±z2z*JLSL2. V V I > 

(S)-4-^> V )\s-?.-3r*VJ U V J > (2.26g,15.0mmol)i:I^7k^ 
F7tFD7?> 30ml b. 7)13 >#H^T-78°C(3^iP b 

tz o mWT 1 .6mol/l © n- 7 ^ )V U f- tf A © 's * V > % rt 
(10.3ml,16.5mmol)£ 10 #W±frttT ii§T b, ^©££3 0 frMW 
[stzofclZ 7*f- *) D V F( 1.56ml, 15. 0mmol)£J5#7j<5 1 h =7 t K D 
7 5 > 30ml £}gfr b 10#J^±frt*Tii§T b 30#jf £N£^*St3T 3 

B#p^m^ bfeo Kjft$HctgftunbT>^~ 7 k7k®ffi.%fiQz-m$fe b 

>d^^D7F^7 7^(S{illl n-^^r-tJ->:l^^3i5 L ;i/=l:lv/v) 
l:tlil, 3.64g(9850©IIMto£ti£M&}fi#tti£: Itffco 
H*#*ffftt m/z 247(M + ). 

(S)-4-^>^*;i/-3-7f- U ;i/-2-^^rity U *>*7 >(1.65g,6.68mmol) 
£I#7.kl£{b^ b > 22ml fcv&fr bs 7;i/J >^H^T-74°C(C^JP 
Lfzo F'Jxf;V7^ >(l.llml,8.02mmol)£j!jD;t fc^ 1.0mol/l © 
v 7^** U ^ h U 7^ — h ©Jg-fb^ 1/ >?iM(7.35ml,7.35mmol) 
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# £P b 7c o * c 5- * ;u ^ )v -I- * F*j/Sias8^>^;i/ 

(1.81g,6.68mmol)£J|&7j<j!{b^ U > 56.5ml tZigfr U 20 ^-frttT 
»T bfeo-75°C(CT 1.5l$lffl«#&*#T2l5IHl«# Ltz 0 * * 7 - 
)V 30m K U >&8SS& 16.7ml 30%i© 7j< ^ 7jc 7.3ml J: D J# 5 

*M£ifc£iin;iMic: o°C(ct 30#Jt# Ufco &/SSS£zf<*lc:££iSto 

n-^.^rit> : iiif ;i/=3:2v/v)Ctlll l> 1.36g(39%)CD 
(4S)-3-[3-(3-^>^;U^^r^*;i/^-;i/-4-^ ^^7i-iH-2- 
F D ^ i> 7 d bf^--;u]-4-^> ^;i/-2-^*^rir v 7 U ^>*7 

Hl:##fiii m/z 518(M+1)\ 

^tC(4S)-3-[3-(3-^>^;b^-^^7j;i/7tf-;b-4-^ h * i/ 7 
;i/)-2-Ji^-;i/-3-t Fo^r > 7d t°^-n;i/]-4-^ > ^ ;i/-2-# * ir v 
U £?7 >(1.35g,2.61mmol)i: h 'J 7 D g£ R 22ml &7ktf*T*g£L. 
h U >(3.95ml,26.1mmol)£ 5 ft X tJU X. fz. 0 

* o.5moi/i fcm.fc-r h u 7A*i§i4i{:a^sifixf;K^^l 

gfe#m^7Xa^V^^ >7 At^HlIilt 1.34g ©ffl^© 
(4S)-3-[3-(3-#;i/#* S/-4-* h * > 7 i-ji/)-Mf jV7D 

fflflS©(4S)-3-[3-(3-*;i/7K^r $/-4-^ h ^r^>7 iz;y)-2-xf ;[/ 
7P ^^--;i/]-4-^>i>*;i/-2-^-Jr1ry U i7 7 >(1.34gK h 'Jxf 
^ >(435ml,3. 13mmol h 7 D D ^ M275ml,2.87mmol K 
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4-( h »; 7 )\/*u * ?■ V )IT I >(686mg,3.92mmol)Sti f ^'fb 

33ml fcffiVK gSJfifll 7 *:PI«©i!fE&fT5 - *: £ <£ *) 
860mg(58%)©(4S)-3-[2-x?-;i/-3-[4-;>< h * *>-3-[N-[ [4-( h U 7 71/ 

if*##ffii m/z 568(M 4 ); 'H-NMR (400MHz, CDC1 3 ) d0.98 (3H, t, 
J = 7.3 Hz), 1.58-1 .65 (1H, m), 1 .80-1 .87 (1H, m), 2.71 (1H, dd,J 
= 13.2, 9.8 Hz), 2.78 (1H, dd,J = 13.2, 6.4 Hz), 3.00 (1H, dd,J 
= 13.7, 8.3 Hz), 3.30 (1H, dd,J = 13.7, 2.9 Hz), 3.92 (3H, s), 
3.98-4.07 (3H, m), 4.61-4.67 (1H, m), 4.71 (2H, d, J = 5.9 Hz), 
6.90 (1H, d, J = 8.3 Hz), 7.20-7.37 (6H, m), 7.44 (2H, d, J = 
7.8 Hz), 7.57 (2H, d, J = 7.8 Hz), 8.00 (1H, d, J = 2.5 Hz), 8.24 
(1H, t, J = 5.9 Hz). 

(4S)-3-[2-^;i/-3-[4-^ h =^>-3-[N-[[4-( h U 7^D^f;i/) 
7xz;i/]^f ;i/])b;i/^ : E^;i/]7xz;i/]7D tT;fr — ;i/]-4-^ > V 
)l-2-Jt*yj U V J > (860mg, 1 .51mmol )SlFr h ^ t K o 7 v > 
t7k t Offi^jSfflE(4:lv/v)8Bl * *I<& b 7 71/ if > b 7c „ 

If #T 303SiB&tti7jCfi&* 611ml £ 2 ^T-flD^StZTkiHb U ? tf h 1 
zkWtt lOlng £tR 2.7ml fcjgfr b 2 # AM* T flD £ fc «> 1 ^^tK^H 
#&M»fc&:*- MJ7A7 7k*nt7£ 4ml CD7jc£$gfr bTflD*. 0°CT* 5 
^«»bfco5XffiK7K»**tSJ©«i*^^Sfl8x^;i/-T?fllimbfco 

128.0~130.0°C; St*^#fffi m/z 409(M + ); 
7UfH##rfiI C 21 H 2Z F 3 N0 4 (409.40): 
fHllil C, 61.61; H, 5.42; N, 3.42. 
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mmm c, 6i .48; h, 5.40; n, 3.41.; 

'H-NMR (400MHz, CDC1 3 ) (5 0.96 (3H, t, J = 7.3 Hz), 1.55-1.71 
(2H, m), 2. 61-2. 67 (1H, m), 2.77 (1H, dd,J = 13.7, 6.4 Hz), 2.96 
(1H, dd,J = 13.7, 7.8 Hz), 3.92 (3H, s), 4.73 (2H, d, J = 5.9 
Hz), 6.90 (1H, d, J = 8.3 Hz), 7.29 (1H, dd,J = 8.3, 2.4 Hz), 
7.46 (2H, d, J = 8.3 Hz), 7.59 (2H, d, J = 8.3 Hz), 8.08 (1H, 
d, J = 2.4 Hz) , 8.32 (1H, t, J = 5.9 Hz). 
ttMitm [a] D 25 +23 °(C 0.4, MeOH); 88% e.e.(Chiral 

PAC AD £ m ^ tz HPLC frtir «fc £ ) 

(mmm 47-48) 

mmm 1 tmmiz ui 6 Mt&fy&n tz 0 

<u 6> 



0 


O 






R 4 







R 2 


R 4 


R 5 




47 


/-C 3 H 7 


OCH3 


C 2 H 5 


294 (M*) 


48 




OCH3 


C 2 H 5 


308 (HO 



49- 94) 

7 tmm^bx 



7 <D4k&Vd*m tz 



<M 7> 
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R' 


R 2 


R 4 


R s 


xmnmm (■/*) 


49 


4-CF 3 


nr C3H7 


0CH 3 


C 2 H 5 


451 <M + ) 


50 


4-OPh 




0CH 3 


C 2 H 5 


475 («*) 


51 


4-0CH 2 Ph 


«-C 3 H 7 


0CH 3 


C 2 H 5 


489 (■*) 


52 


4-Ph 


/7-C3H7 


OCH, 


C 2 H S 


459 (IT) 


53 


4-CF 3 


/-C 3 H 7 


0CH 3 


C 2 H 5 


451 (IH-) 


54 


4-0Ph 


/-C 3 H 7 


0CH 3 


C 2 H 5 


475 <■*) 


55 


4-0CH z Ph 


/-C 3 H 7 


0CH 3 


C 2 H 5 


489 <T) 


56 


4-Ph 


/-C 3 H 7 


0CH 3 


C 2 H 5 


459 <M + ) 


57 


4-CF3 




OCH3 


C 2 H 5 


465 (M + ) 


58 


4-OPh 


/7-C4H9 


0CH 3 


C 2 H 5 


489 (U*) 


59 


4-0CH 2 Ph 


/7-0 4 H 9 


0CH 3 


C 2 H 5 


503 <■*) 


60 


4-Ph 


IT" C4H9 


0CH 3 


C 2 H 5 


473 (M + ) 


61 


2-0Ph 


C 2 H 5 


OCH3 


C 2 H 5 


461 <r> 


62 


3-0Ph 


C 2 H 5 


0CH 3 


C 2 H 5 


461 Of) 


63 


2-OPh 




0CH 3 


C 2 H 5 


475 m*) 


64 


3-OPh 


9T~ C3H7 


OCH3 




475 
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R 


D 2 

R 


K 


R 5 


K*&#r£ (m/z) 


65 


4-OPh (4-CH 3 ) 


C 2 H 5 


OCH3 


C 2 H 5 


475 (H ) 


66 


4-OPh O-CH3) 


C 2 H 5 


OCH3 


C 2 H 5 


475 (H ) 


87 


4-OPh (2-CH 3 ) 


C 2 H 5 


OCH3 


C 2 H 5 


475 CM ) 


68 


4-OPh (4-CI) 


C 2 H 5 


OCH3 


C 2 H 5 


405 (H ; 


60 


4-OPh (3-CI) 


C 2 H 5 


OCH3 


C 2 H 5 


405 (■ ) 


70 


4-OPh (4-F) 


C 2 H 5 


0CH 3 


C 2 H 5 


470 (ft) 


71 


4-OPh (4-Br) 


C 2 H 5 


OCH3 


C 2 H 5 


530 (H ; 


72 


4-OPh (4-0CH 3 ) 


C 2 H 5 


OCH3 


C 2 H 5 


401 (M*) 


73 


4-OPh (3-0CH 3 ) 




OCH, 


C 2 H 5 


401 ttf) 


74 


4-OPh (2-OCH3) 


C 2 H 5 


OCH3 


C 2 H 5 


401 


75 


4-OPh (4-CH3) 




OCH3 


C 2 H 5 


489 at) 


76 


4-OPh (3-CH3) 




0CH 3 


C 2 H 5 


489 (■*) 


77 


4-OPh (2-CH3) 


/>-C a H 7 


OCH3 


C 2 H 5 


480 (if) 


78 


4-OPh (3-CI) 


o-C 3 H 7 


OCH3 


C 2 H 5 


509 (if) 


70 


4-OPh (4-OCH3) 


«-C 3 H 7 


OCH3 


C 2 H 5 


505 (if) 


80 


4-OPh O-OCH3) 


/7-C3H7 


OCH3 


C 2 H 5 


505 (if) 


81 


4-OPh (2-OCH3) 




0CH 3 


C 2 H S - 


505 (T) 





R 1 


R* 




R 5 


n*#mm (m/z) 


82 


4-OPh (4-F) 


/1-C3H7 


0CH 3 


C 2 H S 


493 (M*) 


83 


4-OPh (4-Br) 


n-C 3 H 7 


OCH, 


C 2 H S 


553 (M*) 


84 


4-OCF3 


n-0 3 Hj 


OCH3 


Ms 


467 <y*) 


85 


4-CH3 


n-C 3 H 7 


0CH 3 


C 2 H S 


397 


86 


4-OCH3 


/7-C3H7 


OCH3 


C 2 H 5 


413 (y*) 


87 


4-Ph (4-CI) 


/7-C3H7 


OCHj 


C 2 H 5 


493 (y + ) 


88 


4-Ph(4-CH 3 ) 


/7-C a H 7 


0CH 3 


C 2 H 5 


473 (y*) 


89 


4-Ph(4-0CH 3 ) 


#7-C a H 7 


OCH3 


C 2 H 5 


489 (y + ) 


90 


4-0CH 2 Ph(4-C0 


n-C 3 H 7 


0CH 3 


C 2 H 5 


523 (y + ) 


91 


4-OCH 2 Ph(4-CH 3 ) 


/7-C 3 H 7 


0CH 3 


C 2 H 5 


503 (y*) 


92 


4-OPh (2-F) 


»-C,H 7 


0CH 3 


C 2 H 5 


493 (y*) 


93 


4-OPh (2-OC 2 H 5 ) 


«-C 3 H 7 


OCH3 


C 2 H 5 


519 (y*) 


94 


4-0Ph (2-C 2 H 5 ) 


n-C 3 » 7 


OCH3 


C 2 H 5 


503 (y*) 



(mmm 95-141) 
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R 4 



mmm 


R 1 


R 2 


R 4 








95 


4-CF 3 


n-C 3 H ? 


OCH3 


147 


C 22 H 24 F 3 N0 4 


--L fr tit, 

mmm 


C62.33.H5.65.N3.39 


96 


4-OPh 


n~C 3 H 7 


OCH3 


117 


C 27 H 29 N0 5 


ttnm 
mmm 


C72.46,H6.53,N3.13 
C72.31.H6.56,N3.28 


97 


4-OCH 2 Ph 


n-C 3 H 7 


OCH3 


111-112 


C 28 H 3t N0 5 


num 
mmm 


C72.86,H6.77,N3.03 
C72.77,H6.76,N3.10 


98 


4-Ph 


n-C 3 H 7 


OCH 3 


160-162 


C 27 H 29 N0 4 - 
1/10H 2 0 


&mm 
mmm 


C74.84.H6.79.N3.23 
C74.76.H6.81.N3.37 


99 


4-CF3 


i-C 3 H 7 


OCH3 


174-175 


C 22 H 24 F 3 N0 4 


tuna 
mmm 


C62.40.H5.71.N3.31 
C62.42.H5.81.N3.34 


100 


4-OPh 


i-C 3 H 7 


OCH 3 


146-147 


C 27 H 29 N0 5 


trne 
mmm 


C72.46.H6.53.N3.13 
C72.43.H6.60.N3.15 


101 


4-OCH 2 Ph 


i-C 3 H 7 


OCH 3 


139-140 


C 28 H 31 N0 5 


nnm 
mmm 


C72.86,H6.77,N3.03 
C72.75.H6.75,N3.07 


102 


4-Ph 


i-C 3 H 7 


OCH3 


157 


C 2? H 29 N0 4 


ft®® 
mmm 


C75.15,H6.77.N3.25 
C75.02,H6.75.N3.22 


103 


4-CF 3 


n-C 4 H 9 


OCH3 


150 


C 23 H 28 F 3 N0 4 


stum 
mmm 


C63.15,H5.99,N3.20 
C63.25.H5.95.N3.26 


104 


4-OPh 


n-C 4 H 9 


OCH3 


141-143 


C 28 H 3 ,N0 5 


ft si te 
mmm 


C72.86,H6.77,N3.03 
C72.69,H6.82,N3.05 


105 


4-OCH 2 Ph 


n-C 4 H 9 


OCH3 


137-138 


C 2 9H 33 NOj • 

1/10H,0 


nnm 
mmm 


C72.96.H7.01 .N2.93 
C72.85.H7.01.N2.99 


106 


4-Ph 


n~C 4 H 9 


OCH3 


135-136 


C J8 H 3 ,NO< 


mum 
mmm 


C75.48.H7.01.N3.14 
C75.33.H7.02,N3.23 
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mm® 


1 R ! 


R ? 


R 4 


iafc£( 0 c) 






107 
108 


4-OPh 
(4-CH 3 ) 

4-OPh 
(3~CH 3 ) 


C 2 H 5 
C 2 H 5 


OCH 3 
OCH 3 


126-127 
120-121 


C 27 H 29 N0 5 
C 27 H 29 N0 5 


ft gfit;C72.46.H6.53,N3.13 
HS"Jte:C72.27.H6.53,N3.10 

ftg®;C72.46.H6.53,N3.13 
HSQ^;C72.47.H6.48,N3.10 


109 


4-OPh 
(2-CH3) 


C 2 H 5 


OCH 3 


142-143 


C 27 H 29 N0 5 


ffgM;C72.46,H6.53,N3.13 
H MM :C72.46.H6.53,N3.1 3 


110 


4-OPh 
(4-CI) 


C 2 H 5 


OCH 3 


143-144 


C 26 H 2e CIN0 5 


ffg:M;C66.73,H5.60,N2.99 
0ISjfi;C66.52.H5.64,N2.9 7 


111 


4-OPh 
(3-CI) 


C 2 H 5 


OCH 3 


131-132 


C 26 H 26 CIN0 5 


ft^fiI:C66.73.H5.60,N2.99 
H m fi!;C66.68,H5.56,N3.00 


112 


4-OPh 
(4-F) 


C 2 H 5 


OCH 3 


137-139 


C 26 H 26 FN0 5 


ttS©:C69.17 f H5.80.N3.10 
H$HI:C69.09.H5.85,N3.12 


113 


4-OPh 
(4-Br) 


C 2 H 5 


OCH 3 


148-149 


C 26 H 26 BrN0 5 


ft & fe;C60.95,H5. 1 1 .N2.73 
Sia^;C61.02.H5.09,N2.78 


114 


4-OPh 
(4-OCH3) 


C 2 H 5 


OCH 3 


124-125 


C 27 H 29 N0 6 


ff® fiI;C69.96,H6.31.N3.02 

USqMiceg.es.He^.Ns.oe 


115 
116 


4-OPh 
(3-OCH3) 

4-OPh 
(2-OCH3) 


C 2 H 5 
C 2 H 5 


OCH 3 
OCH 3 


112-113 
124-125 


C 27 H 29 NO e 

C 27 H 29 NO e - 
1/10H 2 0 


ft^M;C69.96,H6.31.N3.02 
Ha?M;C69.75,H6.25,N3.04 

ft^iI;C69.69,H6.33,N3.01 
Sa?iS;C69.53.H6.32,N2.93 


117 


4-OPh 

(4-CH 3 ) 


n-C 3 H 7 


OCH 3 


139-141 


0 28 H3, N0 5 


ftSM;C72.86,H6.77,N3.03 
HSHi;C72.63.H6.78,N3.10 


118 


4-OPh 
(3-CH 3 ) 


n-C 3 H 7 


OCH 3 


102-103 


C 28 H 31 NO s - 
1/10H 2 0 


tt^ffi;C72.58,H6.79,N3.02 
H$jM;C72.41.H6.82,N3,02 


119 


4-OPh 

(2-CH 3 ) 


n-C 3 H 7 


OCH 3 


114 


^ 2 8H 31 N0 5 


ftg:{I;C72.86,H6.77,N3.03 
H$JfI;C72.83,H6.83,N3.12 


120 


4-OPh 
(3-CI) 


n-C 3 H 7 


OCH 3 


101-102 


C 27 H 28 CIN0 5 


ft©fit;C67.28,H5.86,N2.91 
HS?{£;C67.23.H5.80,N2.90 


121 


4-OPh 

(4-OCH3) 


n-C 3 H 7 


OCH 3 


124-125 


C 28 H 3l N0 6 


ff-#fl;C70.42,H6.54,N2.93 
H$HS;C70.36.H6.57,N2.99 


122 


4-OPh 

(3-OCH 3 ) 


n-C 3 H 7 


OCH 3 


92-93 


C 28 H 31 N0 6 


ft#te;C70.42,H6.54.N2.93 
H^!ffi;C70.13 f H6.64,N2.87 


123 


4-OPh 
(2-OCH3) 


n-C 3 H 7 


OCH 3 


124-125 


C 28 H 3I N0 6 - 
1/10H 2 0 


ff®M;C70.16.H6.56,N2.92 
Smi;C70.07 f H6.61,N2.92 



(mm 



WO 00/75103 



PCT/JP00/03707 



54 

mmm r 1 r* r< st^no ^tta ^m^m^) 

124 4-OPh n-C 3 H 7 OCH 3 148-149 C 27 H 28 FN0 5 IF W fl ;C69.66,H6.06.N3.01 

(4-F) |g$*{I:C69.36,H6.06,N3.02 

125 4-OPh n-C 3 H 7 OCH 3 153-154 C 27 H 28 BrN0 5 ft # fl ;C6 1 .60.H5.36,N2.66 
(4-Br) S$!iI;C61.57.H5.31,N2.70 

126 4-OCF 3 n-C 3 H 7 OCH 3 126-127 C 22 H 24 F 3 N0 5 ft & ig ;C60. 1 3, H5.51 .N3.1 9 

HB9te;C59.86.H5.50,N3.16 

127 4-CH 3 n-C 3 H 7 OCH 3 115-116 C 22 H 27 N0 4 ft % ffi ;C71 .52.H7.37.N3.79 

HSSffi;C71.30,H7.36 r N3.74 

128 4-OCH 3 n-C 3 H 7 OCH 3 149-150 C 22 H 27 N0 5 - ft % M ;C68.23,H7.08,N3.62 

1/10H 2 0 S3HfI;C68.21,H7.10,N3.60 

129 4-Ph n-C 3 H 7 OCH 3 163-164 C 27 H 28 CIN0 4 ft % fit ;C69.59,H6.06,N3.01 
(4-CI) HS1M:C69.55,H6.03,N3.03 

130 4-Ph n~C 3 H 7 OCH 3 155-156 C 28 H 3l N0 4 ft U ®;C75.48,H7.01 ,N3. 1 4 
(4-CH 3 ) §8$JfiI;C75.46,H7.05,N3.10 

131 4-Ph n-C 3 H 7 OCH 3 146-147 C 28 H 3l N0 5 ft % M :C72.86,H6.77,N3.03 
(4-OCH3) H^1S;C72.77,H6.77,N3.01 

132 4-OCH 2 Ph n-C 3 H 7 OCH 3 128-129 C 28 H 30 CINO 5 ft % ft ;C67.80.H6. 1 0.N2.82 

(4-CI) H$Hi;C67.78.H6.05,N2.85 

133 4-OCH 2 Ph n-C 3 H 7 OCH 3 118-119 C 2B H 33 N0 5 ft & M ;C73.24,H6.99 .N2.95 

(4-CH 3 ) H S!Hi;C73.1 1 ,H6.90,N2.96 

134 4-CF 3 C 2 H 5 OC 2 H 5 119-120 C 22 H 24 F 3 N0 4 ft g: {S:C62.40,H5.71 ,N3.31 

m ffl M;C62.33,H5.70,N3.32 

135 2-OPh C 2 H 5 OCH 3 146-147 C 26 H 27 N0 5 ft W- W. :C72.04,H6.28,N3.23 

SI3jffi;C71.90,H6.32,N3.23 

136 2-OPh n-C 3 H 7 OCH 3 111-113 C 27 H 29 N0 5 ft® fit ;C72.46,H6.53,N3.1 3 

H SI M;C72.53,H6.49,N3.1 1 

137 3-OPh C 2 H 5 OCH 3 91-92 C 26 H 27 N0 5 ft U M ;C72.04.H6.28 r N3.23 

H$Hi;C71.93,H6.24,N3.29 

138 3-OPh n-C 3 H 7 OCH 3 111-112 C 27 H 29 N0 5 ft B ffi ;C72.46,H6.53.N3.1 3 

H8"J ii;C72.40,H6.59,N3.17 

139 4-OPh n-C 3 H 7 OCH 3 105-106 C 27 H 28 FN0 5 ft # & ;C69.66,H6.06,N3.0 1 

(2-F) H$Ht;C69.66,H6.05,N3.05 

140 4-OPh n-C 3 H 7 OCH 3 121-123 C 29 H 33 N0 6 - ft % ffi;C70.60,H6.78,N2.84 
(2-OC 2 H 5 ) 1/10H 2 0 H$JfiI;C70.33,H6.78,N2.84 

141 4-OPh n-C 3 H 7 0CH 3 113-115 C 29 H 33 N0 5 ft W- te ;C73.24.H6.99,N2.95 
(2-C 2 H 5 ) H ffi;C73.1 0,H6.98,N3.04 

(mmm 142-144) 

9> 
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o 


0 








^ R 2 R 3 


R 4 







R» 


R 3 


R 4 


R 5 




142 


CH 3 


C,H 5 


0CH 3 


C 2 H 5 


384 (Nf) 


143 




C 2 H S 


0CH 3 


e 2 K, 


398 (M*) 


144 


CHjCF 3 


H 


0CH 3 


C 2 H S 


424 (M*) 



(USStfy 145- 147) 

HIM 43 2;|eU*&C Lxm 10 (D4b&®ttm tzo 

<n io> 



o 


O 


HO if 


5 =YC> < \ ORS 




jsspJ R 1 R 3 


R 4 





ni&m 


R* 


R 3 


R 4 


R 5 




145 


CH 3 




0CH 3 


C 2 H 5 


294 (M*) 


146 


CiH 5 


C 2 H 5 


0CH 3 


C 2 H 5 


308 (M + ) 


147 


CHjCF, 


H 


0CH 3 


C 2 H 5 


334 (M + ) 
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(mmm 148-153) 

mmm 44 tmmiz bxm 11 (Dit&vazmtzo 




%£0I 


R' 


R 2 


R 3 


R 4 


R 5 


fil^t (m/z) 


148 


4-CF3 


C 2 H 5 




0CH 3 


C 2 H 5 


465 (M + ) 


149 


4-OPh 


C 2 H 5 


C 2 H 5 


OCH3 


C 2 H 5 


489 (M + ) 


150 


4-CF3 


CH 3 


C 2 H 5 


OCH3 


C 2 H 5 


451 00 


151 


4-OPh 


CH 3 


C 2 H 5 


0CH 3 


C 2 H 5 


475 Of) 


152 


4-CF 3 


CH2CF3 


H 


OCH3 


C 2 H 5 


491 Qf) 


153 


4-OPh 


CH 2 CF 3 


H 


0CH 3 


C 2 H 5 


515 Of) 



(mmm 154-159) 

mmm 20 tmm^bxm 12 (Dit&mzntzo 



<m 12> 
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R 4 



m fii w 




R 1 


R 2 


R 3 


R 4 








154 


4 


-CF 3 


C 2 H 5 


C 2 H 5 


OCH 3 


156-157 


C 23 H 26 F 3 N0 4 


mmm 


;C63.15.H5.99.N3.20 
;C63.04,H5.93,N3.16 


155 


4- 


OPh 


C 2 H 5 


C 2 H 5 


OCH 3 


144-145 


C 28 H 3t N0 5 - 
1/4H 2 0 


turn 
mm®. 


;C72.16,H6.81.N3.01 
;C72.04.H6.81.N3.07 


156 


4 


-CF 3 


CH 3 


C 2 H 5 


OCH 3 


167-168 


C 22 H 24 F 3 N0 4 




C62.40,H5.71.N3.31 
C62.33,H5.78,N3.30 


157 


4- 


-OPh 


CH 3 


C 2 H 5 


OCH 3 


142-143 


C 27 H 29 N0 5 


ft site 


C72.46,H6.53,N3.13 
C72.38,H6.43.N3.09 


158 


4 


-CF 3 


CH 2 CF 3 


H 


OCH 3 


120-121 


C 2f H 19 F B N0 4 


ft*t 
mm ii; 


C54.43.H4.13.N3.02 
C54.37.H4.19.N3.07 


159 


4- 


OPh 


CH 2 CF 3 


H 


OCH 3 


1 19-120 


C 26 H 24 F 3 N0 5 


ft ITU; 
Hil; 


C64.06,H4.96,N2.87 
C63.96.H5.04.N2.90 



(mmm i6o) 

[3(2S) t 4S]-3-r2-Ji^;i/-3-[4-^ h *»>-3-[N-[[4-( MJ7jl/tD^ 
f ji/)7x-;i/]^f ;i/]jj;i/A' ; E-f;i/]7x^jv]7P^^-;H-4- 

^ > v )i * * it v" »; ^ > -2-t}- > 

(±)-2-x^;i/-3-[4-^ h *->-3-[N-[[4-( F'J7 P ^ 

7 x ^ )v ] * ^ )v ] * )i -i )v ] 7 x. - ;i/ ] r d t: y wt ( ft si ¥ 

1 1-162235 )(26.8g, 65.6mmol ) ^ a^7jc5=- h?tFo77> 34ml £ T 
il/3">HITI^U *#«t#T h V if^7 5. > (9.14ml, 
65.8mmolK KMd^^d?^ K (8.07ml, 65. 6mmol ) £ ii§T U * 

§Stt*^T t-7* h »; •> A(8.83g, 78.7mmol)i:^7j<^ 
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h?kFD77> 88ml %T)lo- >HBimTrI^ U(S)-4-^> i? )l 
**VJ U V >-2-* >(13.9g, 78.7mn)ol)£JI#7j<^ h7t F077 
> 70ml Ci^UiTbfco $§TI£7I£ 45#jt#bfco &£-$fcfc 
bfe^^^M7ktJ©if^^^T;i/3 >m^tT^3i b&# ?>iiT 

tfco $T^7it£^£iiitm7j<4u;:&^ pi^^utc-c&tim 
ikm&mm7km.m-? ? * * A-e^i inifeo * 

/f;i/^n-v' h ^ 7 -OgffiM n-^^r+l- > : WfB*- =f- ;i/=3 :2v/v N 
iCCIft^ U y : p< * y -;i/ = 15:lv/v)(CTM^ b, 15.2g(41%) 

^^fV7D b:;i/ai-^;i/T-^^^^i^b 5.62g(15%)©§ 

wmfrmm. m/z 568(m + ). 

(^J£0J 161) 

(S)-( + )-2-Ji^-;i/-3-[4-^ h v-3-[N-[[4-( h U 7;i/^P^^;U) 
7 frrt^J il/]7xnji/]7'D^^->| 

[3(2S),4S]-3-[2-^^;i/-3-[4-^ h * ^>-3-[N-[ [4-( h U 7;i/^o 

^ > v ;i/ # 3- It \/ V ^ >-2-;t >(90.9g, 0.160mol)h^ h 7 t F D 
7 7 > £7k<D?M£ng^ (4:lv/v)802ml 13^8? b, T )VU >W.W&& 
fthtzo MWT 30%ii^^7K^7K(63.7ml, 0.630mol)£ 5 ^T*^T 
Ltzo &lZ7kM4h U f- "7 A --7.kfntK10.7g, 0.256mol)£ 267ml 0 
2kt«A» b 5 7>T«^T Ifco MCtK^T 1 tiZmffift bfeo Sl^rt(3 
64%IEM7kijl7" h U •7A(102g, 0.627mol)*401ml(Z)7kt3^^ biif 
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fflifMOfi^itt (4:lv/v) 7«»»^^^ftAftb 52.4g(80%) 

ifc^ 128- 130°C; 
li^Sfi m/z 409(M + ); 
7cil7}flrfii«) C 2l H 22 F 3 N0 4 (409.40): 
ff-IM C, 61.61; H, 5.42; N, 3.42. 

nmm c, 61.41; h, 5.44; n, 3.41.; 

>H-NMR (400MHz, CDC1 3 ) 50.95 (3H, dd,J = 7.3, 7.3Hz), 1.54-1.70 
(2H, m), 2. 58-2. 65 (1H, m), 2.77 (1H, dd, J = 13.7, 6.3 Hz), 2.96 
(1H, dd,J = 13.7, 8.3 Hz), 3.92 (3H, s), 4.38 (1H, br s), 4.72 
(2H, d, J = 5.9 Hz), 6.90 (1H, d, J = 8.3 Hz), 7.29 (1H, dd,J = 
8.3, 2.4 Hz), 7.46 (2H, d, J = 7.8 Hz), 7.58 (2H, d, J = 7.8 Hz), 
8.07 (1H, d, J = 2.4 Hz) , 8.34 (1H, t, J = 5.9 Hz). 
ttMKB. [a] D 25 +24°(C 0.8, MeOH); 

it^mm. 99% e.e.(CHIRALl PAK AD 0.0046x0. 25m, m&ffi ; n- 
^^f?>MV7D/W-;k h >J y )\,* D^^ = 80:20:0.2, ^ 
m^^;298nm, £ ^ A iS^ ; 30°C , mm ; 1 .OOml/min). 

(mmm m) 

(R)-3-(i-/^u ;i/)-4-^> 2 u ^>-2-^-> 

t-y h *i/ K£ U H7 A(2.47g, 22. Ommol ) h flfczk 5r h 7 t F D 7 7 
> 50ml ^TJ\yn>mmm,TM^ i*#T(R)-4-^ > * 

>; ^>-2-^>(3.55g, 20.0nmol)£flfc2k7 L h^b |>* D 7 7 > 30ml 
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UTiRT btzo 30 rw\* l/D^j^D^ K 

(2.60ml, 21.9mmol ^JlftTk^ h^h FD77> 20ml t^^btiT 

If L fz o B, ^ £ V ft >f )l # d h 9 =7 7 w -(^f tt}?£ n -^\ ^ 
> : ffim*-?- )l=4:lv/v)l,zxmm. U 5.06g(97JS)©afl<Mb^£$( 

ff*##ffil m/z 261(M + ). 
(HM^iJ 163) 

5-t FD^^;hH h ^r^^m#^^>^;K^S|2p 11- 
162235)(15.5g, 56. 9mmoi ) ^ j$7jc: m — ;i/ 300ml i^I^U tK^^ 
#THH{b >J >(2.0ml, 21.1mmol)£?j£T U £ & £ 1 B# RStit# b o 

S^rt(C7jc7k^io^^-^;i/jg^^sij tfco ^-^;i/M^7k, tsw 
^^7km± h •> a, f§in^^7k-ejii^^^^^7K^^^ h ^ a 

"trlS^L/^iliLyco f#^tl^|^^i$:^^r V7Dt:;i/x-f;i/J; t) If 
*£fl L 12.7g(66%)©gl^bl§r^£*8&7y XAIHTHfeo 
K*##ffii m/z 334s 336(M + ). 

(mmm 164) 

[3(2S),4Rl- 3-r2-n-7°P er;b-3-r4-^ h * -3-(^ > jl * * >> ± 
;^'-;i/) 7i-;i/17d t^^-^;i/1-4-^> v' »J ^>-2- 

(R)-3-(l-7\'b D^;i/)-4-^>v";i/7f-^r-b-^ U ^ >-2-;t >(3.56g, 
13.6mmol)i: ^7k^ b ^ b FD77> 70ml £ T ;i/ 3 > ^HMTrl^ 
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U -ISViZ^W Ltzo MftT lmol/1 Of h 'J Mj 
;W $/ U * ) 7 $ F©r h^k KD79>»*(15.0il, 15.0mmol)£?jg 
Tbfco »T»T«-78"CCT 1 BSF^jf^ 5-7Df^jH- 
^ h , >$Ifi^> v;i/(5.04g, 15.0mmol)©^7k^ h?tFD7 
9>*«[(20il)**T bfeoi*T»7*-78 , Ctc:T 3 mmm& 
T--35--40°CT- 3^BI«#Ufc. 7 = * a* 

h uwrrufeo mmm^^v 

* f )l 2 n h ? ? 7 j -(® mm n-^^it >:^^jc^-;u=4:1v/v) 
fcT**»U 6. llg(87X)®Btifc£*^ LTfffeo 
W*##rifi m/z 515(M + ). 

(HJfcflJ 165) 

[3(2S),4Rl-3-r2-Ji^;ix-3 -r4-^ h =fr -> -3-( g > v J± * * j> £ )i # 
_;i/)7x-;i/)7p b-^_;i/1-4-^> VJV^J^ y U v>-2-^-> 

iimj 164 tmmiz LT&m{b&m&te&to&mk u#t 

H*##ril m/z 501 (M + ) . 
(IS KB 00 166) 

[5(2S,4'R)l- 2-p< h^->-5-Cr2-(2-^-^V-4-^>^;i/^^»V" U y 
>-3--T ;t/#_;t/1^ > ;b 1 m # 

[3(2S),4R]-3-[2-n-r P tr;i/-3-[4-^ h * i> -3-( ^ > S>* jl* * v 

:t>(20.9g, 40.5mmol) N 10%;-^ v <j? Aj§|f 2.00g £ f^:n 

3^ 200ml £7l£U#m£E 294kPa ©zkUtffi T-^Mtg £tr o c 

*£fc#»»UT 17.2g(100%)©gfl<j»£atftttjRfcjfc UTf fee 



;#^^IS (^SU26) 



WO 00/75103 



PCT/JPOO/03707 



62 

nmfrmm m/z 425(m + ). 

[5(2S,4'R)]-2-^ h *i/-5-[\2-(2-t* V-4-^> 'J 
WmfrffiM m/z 411(M + ). 

mum my 

[3(2S),4Rl-3-[2-n-7-D hf ^-3-T4-p< h * ->-3-TN-r(4-7 E y * -> 

[5(2S,4'R)]-2-^ h ^^-5-[[2-(2-^^y-4-^>^;i/^-ari7- V" U 
^>-3-^ ;i/)*;i/^-;i/]^>^;i/]^m#^(12.1g, 28.4mmol) s h 
\) 2^3- )IT ^ XlO.Oml, 71. 7mmol 7 D o * # > 200ml £rM 

£b;>k^jf o Dj^^x^;i/(3.05ml, 31 .3mmol )IT b £ o 0°C 

T* 20#}f 4-7 W dr^>^>^;i/T ^ >^i^ (7. 37g, 31.3mmol) 

o°ct- i urii^t^sct 4 b^ffm # bfc D k 
jfoffi* o.imoi/i mm, $&mf%m7kmi- b u ^ ATkvgrts isnm 
m7j<T*jii^^^^^7K^^^ h ^AT»ig^bM^ufco mm wit 

V it y o-? 7 * -{m&Wi n-^*v> : |« x 7- ;u 

=7:3v/v)tT)|i^ U 16.1g(93%)0g^^^tl^^fe^«tJ^ bT 
W&frVfm m/z 606(M + ). 
(H^J 169-173) 

mum 168 ^isiad iti 13 izmtfc&m&mtzo 



mmx.mm mm26) 
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<H 13> 





n6c 

























R 1 


R 2 


R 3 




169 


2-OCH3 


C 2 H 5 


0CH 3 


622 (M + ) 


170 


2-OCHs 




OCH3 


636 (if) 


171 


3-OCH3 


/7-C3H7 


OCH3 


636 (if) 


172 


4-F 


C 2 H 5 


OGH3 


610 (if) 


173 


4-F 


/7-C3H7 


OCH3 


624 (if) 



(mmm 174) 

( S)-( + )-2-xf-;i/-3-r4-^ h ^r->-3-rN-[(4-7;i/7t-D 7 x7 ^-->7 x 

[3(2S),4R]-3-[2-x^;u-3-[4-^ h * -3-[N-[(4-7 n 7 m 
^i/7i-il/)^il/]*jl/;^^i,]7i-;i / ]7Dtt-;i/]-4- 
^> ^;i/;t ^ -9- V U >-2-;t>(2.02g, 3.31mol)i:^ h?tFD7 
^>^7k©rM^^^ (4:lv/v)18ml Cjgib, T > g J&^Tk tfi 
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Ltzo «#T 30X»»fczk*3fc(1.34il, 13.2romol )£ 5 #f »T L 
fco *td2kKflS U •> A(222mg, 5.30mmol)£ 6ml ©7kl3?gfrb 5 

MTifc, jt*^r i mmmnbtzo Ri&mizmmmi- h v 

•?A(1.37g, 13.2mmol)£ 9ml ©2k U ?RT U fco ^ © £ £ 30 

afi»*^y7D t:;i/:n — ■5 i ;i/:8eH=40:lv/v Sffl^Tlil 

1.08g(JR* 73%)©B W^h^&JRfej^Si: ltHf; 0 

Kj& 95- 96°C; 

H«^tf«[ m/z 451(M + ); 

7cJR#*f«(%) C 26 H 26 FN0 5 (451 .49): 

frJUB C, 69.17; H, 5.80; N, 3.10. 

£$Jffi C, 69.06; H, 5.73; N, 3.17.; 

] H-NMR (400MHz, CDC1 3 ) 5 0.95 (3H, t> J= 7. 3Hz ), 1 . 54-1 .69 (2H, 
m), 2.60-2.65 ( 1H, m), 2.75 (1H, dd,J = 13.7, 6.4 Hz), 2.96 (1H, 
dd,J = 13.7, 7.8 Hz), 3.89 (3H, s), 4.63 (2H, d, J = 5.9 Hz), 
6.89-7.04 (7H, m), 7.28-7.32 (3H, m), 8.08 (1H, d, J = 2.4 Hz), 
8.24 (1H, t, J = 5.9 Hz). 
ttM%& [a] D 28 +31°(C 0.8, MeCN); 

It^mm 97% e.e.(CHIRALl PAK 0J, 0. 0046 x 0. 25m, $gfct}*& ; n- 
A^t>:^y7D/W-;k h V 7;U^-Di^K = 90:10:0.1, t& 
ttiigS ; 254nm, *vA^Jg;40°C, mm ; 1 .00ml/min). 

(mmm 175-179) 

mmm 174 tmmt iti 14 tmtih&'m&ntzo 
<mi4> 



WO 00/75103 



PCT/JPOO/03707 



65 











R 1 




o 














i I 








R 3 


R 2 



mmm 


R' 


R 2 


R 3 






175 


2-OCH 3 


C 2 H 5 


OCH 3 


121-122 


C 27 H 29 N0 6 


176 


2-OCH 3 


n-C 3 H 7 


OCH 3 


98-99 


C 28 H 3l NO„ 


177 


3-OCH3 


n-C 3 H 7 


OCH 3 


70-71 


C 28 H 3t N0 6 


178 


H 
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